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(54) TllflPOMEXAHI/IHECKAR flOPHMPYK)- 
IUAJ1 TO/IOBKA A/lfl PACWHPEHHfl TOO- 
PMPOBAHHOTO n/lACTblPfl B 06CAflHO« 
KO/IOHHE 

(57) ruAPOMexaHMHecKaa flOpnupytoman rono- 
Bxa pactuMpennji ro<t>pnpooaHHoro rma- 
CTupn b o6caAHOft Konotme. flopHnpyiomafl 
ro/iOBica coAepxMT xoHyc-nyaHcoH c npoAo/ib- 

HblMM npO<J)MflbHWMM KaH3BK3MH, KOpnyC C CB~ 

Moyn/iOTH«HDU4eMC« Tpy6M3TOM Ana<t>parMOii. 
CTyneMMaTbiMM b nonepennoM C€<iennw oicna- 

MM M pa3MeiUeriHWMH B HMX BbJflBMXHWMH CeK- 

TOpa mm, CTyncHMdTbiMM b nonepeMHOM 
ceneHMH. 4 -m/i. 



HaoCpeTeHne othocmtcs k ycTpoficiaaM 
Ann peMOHTd o6caAHbix ko/iohh He<t>TSHwx, ra- 

30BWX M APyrMX CKBaXMH C Ue/lbK) BOCCTaHOO* 

neMMfl re pmbthm m oct m m ynpOMneHMfl ere h km 
KO/iOHHw nyTeM ycTaHOBKM CTa/ibHoro n/iacTbt- 
pn m C03A3HMA HanpflxceHHOft CMcreMbi o6caA* 
Han Tpy6a - niacTupb. 

Ue/ib M3o6peieMMH — yee/iimeHue 3<t><t>e»c- 

TMBHOCTW pa60TU rO/IOBKM 33 CMeT yee^MHeHHsi 

paAwa^bHoro ycwnwR hb cerropa u yee^MMe- 
Hue cpOKd c/iyx6bi. 

Ha 4>wr. 1 npeACTaB/ieHa AopHMpyiomaa 
roAOBKd* npoAO/ibHuA pa3pe3. b TpancnopT- 
hom no/ioxeHMM; Ha 4>wr. 2 - AopHMpyioiijasi 
ronoBKa. o6mwA bma* a pa6oseM no/ioxeHMu; 
Ma <t>nr. 3 - to *e, nonepesHbifl paapea npw 
pacuinpeHMM cexTopoB a Tpy6e c MMHHManb- 
moh ToniUHHOfl CTeiiKM; Ha <J>wr. 4 - to *e. 
nonepeMMWM paape3 npw npuxcamw nnacTupa 

B Tpy6e C MaKCHMdilbHOM TO/IIUMHOM CTeHKM. 

THAPOMexaHMMecKan AopHttpyiomafi ro/io- 
Bxa coctomt M3 Kopnyca 1 c okh3mu, euno/i- 



HeHnoro b buac ynopHbix <pndm\e& 2 m um/wh- 
Apa-x/ieTKM 3. 3dKpenneHHOH MeoKAy 4>nanua- 
mm. 0kh3 xopnyca Bwno/iHenbi cryneHMaTbiMH 
b nonepeMHOM ceneHMM. Ha nycroTe/iow 
CTBo/ibMow sacTM Kopnyca rafixoM 4 aariiHyTbi: 
KOHyc-nyaHCOH 5. ynopuwe <t>nam*u 2 m um- 

AMHAP-KiieTKB 3. Uw/lMHAP-WieTKa 3 4>MKCMpy 
eTCR T3KMM 06pd30M, MTO n/lOCKOCTM 
CMMMeTpMM OKOH KOpnyCd M yCTdHOB/ieHHblX B 

HMxcTynenMaTux a nonepeMHOM HanpaBiiennn 
ccktopob 6 coBMemeHbi c n/iocxocmMH cmm- 

MeTpMM npOAO/ibHUX npO(t»H/lbHbtX KBHaBOK 

KOHyca-nyancoHa 5. Ha CTBO/ibiion mbctm Kop- 
nyca OOA UH/IHHApOM-K/ieTKCM 3 M CeKTOpaMM 

6 pa3MetueHa caMoyn/ioTM»»omaHcp Tpy6Ma- 
Taw Awa<t>parMa 7, BsanMOAewcTeyiomafl c 
6onbtuMMM CTyneHRMH cexTOpoa 6. 

YcTpowcTBO pa6oTaeT c/ieAywmuM o6pa- 
30M ( 4>nr. 2). 

hpH cnyc.xe b o6caAnyio KO/iOHMy 8 hmxc- 
huh kohbu ro<t>pupoBaHHoro nnacTupfl 9 pac- 
no/ioxceH Ha Konyce-nyaHcoHe 5. nptineM 
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BorHyTwe/iyMMn/iacTbipRBBeAeHWMynnpaK>T- 
b npoAO/tbHue npo<t>M/ibHue xanaBKw xony- 
nyaHCona. ri/iacTupb Ha act Ha iiiianm 10 

» ero BepxHwft kohcu 4>wKCwpyeTca topuom 

CM/lOBblX UM/IMHAPOB AOpHd K/IM TMAPOMexa- 
HHMeCKOrO RKOpR. 

Rpw C03A3HMM pa6oMero AaoneHMn ao- 
pHwpyiomaa ronoBKa bxoamt e n/iacTbipb. pac- 
ujuppfl ero ao nnoTHoro xoHTaxia c o6caAHO& 
TpyOow. noA AaaneHneM caMoyn/ioTH«K>mwe- 
c» xoHuu uM/iMHAPMMecxoft AMa<t>parMU 7 
n/iOTHO npwKMMaiOTcn k CTeHKaM r/iyxoro yr- 
ziyeneHUfl A, co3Aaeaq rcpMBTWHHocTb b pa6o- 
qew KBMepe npaxTMNecKM 6ea paAwanbHoro 
pacuiMpeHMfl. 

UeHTpanbHan MacTb AM3<t>parMbt 7. pac- 
uiMpBBCb, B03AeacTByeT Ha BUABM*HSie cex- 
Topw 6, npwttMMaa mx k HeAOXMMaM ri/iacTbipa 
four. 2). 

Opn 3tom odanbHafl sac™ pacuiMpaio- 
lueucfl Awa<J>parMw ynwpaeTCfl b HenoAB**- 
Hyio BKyTpeHHioio * noaepxHOCTb 
UM/wHApa-KneTKit. 

Pa6oMne <|>yHxuMM nepeneceHw Ha Oo/iee 
npoMHyio m AO/irdBeMHyio Mu/mHAPWHecxyK) 
MacTb AMa<t>parMU. 

. UwiMHApwMecKaa Awa^parMa, pacujupw- 
«Cb. ynwpaeica MacTbio csoeft BHewHew no- 
apxHOcm b uM/iMHAP-xneTky. B pe3y/ibTaie 
Ha *Ana<t>parMe B03HwxaK>T np»Moyrom>Hbie 

BWCTynbl M/1M BnaAMHW (B 3aBMCMMOCTW OT'CTB- 
neHM BUABVCKeHMW CeXTOpOfl), COOTBeTCTByiO- 

mwe'onopHow noeepxHocTM ocHOBdHtin 
■caxAoro ceKTopa. Bcmmwua buabuxcchmsi 
cexTopa Kone6neTca b 3aBwcwMOCTMOTToniuw- 

Hbl CT6HKM 05CdAH0A Tpy6bl, Ha/IHHMR MilM ot- 

cyTCTBMfl nnacTwpa. 

Ha <J>w\ 3 m 4 noxa3aHbi npeAe/ibHbie cny- 
M3H bwabh)k€hmb cexTopoa noA Harpy3Kon: 
npvi pacumpeHKM b Tpy6e c MMHMMa/ibHO* toa- 

IUMHOM CT6HKM (4>Mf\ 3) M B Tpy6e C M3XCMMa/»b- 
HO* TO/llUMHOft CTCHKM C njiaCTMp€M 4). 

YcTynu, KOTopue npw stom 06/ieraeT Anacf>- 
parMa no nepviMetpy onopnoft noaepxHOCTM 
ocHOBaHMp ceKTopa. He npeabiiuawT 3-3,5 mm. 
ripw crnaxeHHwx xpoMxax m MMHMManbHbtx 
aa.3opax b okhc MexAy ceKTopoM m xopnycoM 
. MCK/iK)Md6TCR npwMMHa 6ucTporo pa3pyweHMR 



peanHbi Awa4>parMw: 3areKaHne m noc/ieAyK)- 
mee 3ameM/ieHne. Aa*e b c/iynae nopuea am- 
a<t>parMbi Ha ycTyne (noc/ie j\nwTenb}*oft 
SKcnnyaTauMw) e ro/iOBxe yAaeica nerxo boc- 
5 CTaHOBHTb neo6xoAMMoe AaBnCHwe m 3aaep- 
ujnTb ycTanoBKy n/iacTupn 6e3 asapHi* m 
ocnoxcHeHMft. Rpw nopuBe A"a4>parMbi yreMxa 

>KMAKOCTM B03M0XCHd TO/»bKO Mepe3 3330pbl B 

OKHe Mexgjy ceKTopoM m xopnycoM. flpw xoao- 
10 bom nocaAxe ceirropa b oxne cyMMapHaa nnq- 
maAb 3aaopoo He npeBbituaeT 20-40 mm . 

YmiTbtBan 60/lbtUOi* K03l|)<|>l1UMeHT conpoTMB- 

neHMP y3roro meneBMAHoro 3a3opa w nepe- 

Kp bITMff OCHOBHOH erO S3CTH pe3MH0M 

15 A"a<t>parMbJ, neo6xoAMMoe AaaneHne Moxet 
. 6uTb nevKO BoccTaHOBiieHO HesHaMMTenbHbiM 

nOBUlUeHMBM npOM3BOAMTe/lbHOCTM HaCQCHO* 

roarperaTa. 

CyMMapnoe paA^a/ibHoe ycwiine, paaBM- 
20 saeMoe ronoaxow. nepeAaeTcn He Ha 12. a na 
6 BbiABHXHux cexTOpoa. C/ieAOBaTenbHO. npw 
3tom )xe pa6o*ieM AaB/ieHnw ycwnne paA^a/ib- 
Horo B03Ae«CTBM« cexTOpa na HeAOXMM ro4>- 
pu 803pacTaeT b A°a pa3a, mto rapaHmpyeT 
25 nonHoe npwxaTue n^acTbipfl. 

O o p m y n a m 3 o 6 p e t e h w w 

r*iAPOMexaHMMecica« AopnupyioiuaR ro^o- 
30 bxa A"* pacumpeHMH rcx^pwpOBaHHoro nna- 
CTbipn, b oGcaAHOft xohoHHe, BKiiK>MdK>iuafi 
KOHyc-hyancoH c npoAO/ibHUMM npo<t>niibHbi- 
mh KaHdBKdMH, xopoyc c paaMemeHHuMM e 
HeM caMOynnoTHJuomeftcn Tpy6MaTOw A«a<|)- 
35 parMOM m BbiABMXHbiMM cexTopaMM, ciyneHMa- 

TWMM B -CeHeHllM. yCTaHOBIieHH WMM c 
B03MO>KHOCTbtO B33WMOAeHCTBMR 60llbUieA 

cryneHbio c A"d<|>parMoA. oT/iMMatomancsi 
TeM, mto, c ue/ibto yae/iMMeHiin 3<t>4>eKTWBHOCTM 
40 pa6oTu ronoBKM 3a CMeT yBeAimeHHR paAMa/ib- 
Horo yen/nut na cexTopa m yaeiiMMeHMii cpoxa 
cnyx<6bi. BbiABM)XHue cexTopa Bbtno/iHeHbi 
* CTyneHMdTUMM b nonepeMHOM ceseHMH. a xop- 
nyc MMeeT CTyneHsaTue b nonepeMHOM cene- 
45 hmm OKHa noA BWABMXHwe cexTOpa. npMMeM 
n/iocxocTM cMMMeTpMM oxoh xopnyca m npo- 
AonbHbix npo4>MiibHbix xanaBOK xoHyca-nyan- 

C0H3 COBMeiUeHbl. 
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Hydromochoitkd head* for expansion of corruoaled patch In co«Jna 
spring • ha* stopped sectors matching similar housing and profilod 
grooves of content punch 
Cn-094211 

Addnl. Data: PETROV $ F, LEDYASHOV O A, WSQMAN M I 



Enhanced efficiency of the head for expanding the corrugated patch 
ts duo to the increased thrust on the sectors, and Its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports in the housing 
and of the longitudinal profiled grooves of the cone-punch are 



The hydromechanlcal head is lowered to the casing string (8) 
so that the lower end of the corrugated patch (•) is on the cone-punch 
(5) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinder* of the mandrel. 
"*ie pressure forces the cylindrical diaphragm (7) to bear on the 
1 of the blind recess ensuring hermetic! ty of the working space. 
USE /ADVANTAGE * Repair of casing strings of oil. gas and 
viher boreholes by installing a steel patch. Enhanced effectiveness 
of the head ts due to increased radial stress on the sectors. 
Bui .15/7.7.92. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is towered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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